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Measure S2: Percentage of environmental and personal media samples with 
detectable pesticides in child care facilities, 2001 

Measure S3: Percentage of environmental and personal media samples with 
detectable industrial chemicals in child care facilities, 2001 

 

CTEPP Study and the First National Environmental Health Survey of Child Care 
Centers 

Measures S2 and S3 present data on the relative potential exposures of children to a variety 
of pesticides and other contaminants found in child care centers. The measures are based on 
data from two different federal studies: the Children’s Total Exposure to Persistent Pesticides 
and Other Persistent Organic Pollutants (CTEPP) Study and the First National Environmental 
Health Survey of Child Care Centers. Data shown in these measures were obtained directly 
from these sources: 

Tulve, N.S., P.A. Jones, M.G. Nishioka, R.C. Fortmann, C.W. Croghan, J.Y. Zhou, A. Fraser, 
C. Cave, and W. Friedman. 2006. Pesticide Measurements from the First National 
Environmental Health Survey of Child Care Centers Using a Multi-Residue GC/MS 
Analysis Method. Environmental Science and Technology 40(20) 6269-6274. 

Morgan, M.K., L.S. Sheldon, C.W. Croghan, J.C. Chuang, R.A. Lordo, N.K. Wilson, C. Lyu, 
M. Brinkman, N. Morse, Y.L. Chou, C. Hamilton, J.K. Finegold, K. Hand, and S.M. Gordon. 
2004. A Pilot Study of Children's Total Exposure to Persistent Pesticides and Other 
Persistent Organic Pollutants (CTEPP), Appendix I and Appendix J. Research Triangle 
Park, NC: U.S. Environmental Protection Agency. http://www.epa.gov/heasd/ctepp/.  

The CTEPP study investigated the potential exposures of 257 preschool children, ages 1.5 to 5 
years, and their primary adult child care providers to more than 50 anthropogenic chemicals, 
including pesticides, PAHs, PCBs, phthalates, and phenols. This regional study was conducted by 
EPA at 29 child care centers in North Carolina and Ohio in 2000–2001. Environmental (indoor 
and outdoor air, carpet house dust, and soil) and personal (hand wipe, solid and liquid food, 
drinking water, and urine) samples were collected for each child in the study at home and at 
the child care center over a 48-hour period.114 

About the Measures: Measures S2 and S3 present information about the types of contaminants that 
were detected in child care facilities. The data come from two different studies. One study collected 
information from selected child care facilities in Ohio and North Carolina, while the other study 
collected information from child care facilities throughout the United States. The measures show 
how frequently different contaminants were detected in various media samples (e.g., indoor air, 
dust) taken at the testing locations. 

http://www.epa.gov/heasd/ctepp/
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The First National Environmental Health Survey of Child Care Centers was conducted by the U.S. 
Department of Housing and Urban Development, the Consumer Product Safety Commission, 
and EPA in 2001. Indoor and outdoor environmental media samples (surface wipes and soil 
samples) from a nationally representative sample of 168 child care centers were tested for lead, 
allergens, and pesticides. No personal samples were collected.  

Data Presented in the Measures 

Measure S2 presents the percentage of environmental and personal media samples (indoor air, 
hand wipe, dust, and floor wipe samples) taken from selected regional and national child care 
facilities with detectable pesticides. Measure S3 presents the percentage of environmental and 
personal media samples (indoor air, hand wipe, and dust samples) taken from selected regional 
child care facilities with detectable industrial chemicals. The “Regional Data” in the first graph 
and all data in the second graph are derived from the CTEPP study, and reflect the percentage 
of media samples with detectable pesticides and chemical residues. The chemicals were each 
measured in 42–43 indoor air and dust samples collected from child care centers in Ohio and 
North Carolina, and the chemicals were measured in hand wipe samples collected from 60–61 
children attending those child care centers. The “National Data” in the first graph are derived 
from The First National Environmental Health Survey of Child Care Centers, and reflect the 
percentage of 168 floor wipe samples with detectable chemical residues. The level that is 
detectable is determined by the capabilities of the sampling and testing equipment used in a 
study; therefore, it cannot be completely ruled out that contaminants are present at lower 
levels in samples classified as being below the detection limit. Both measures are based on 
whether the contaminant is detected or not detected, and thus provide an indication of 
potential for exposure, but they do not provide data on concentrations of the chemicals or 
levels of exposure. 

The “indoor air” category reflects children’s potential exposure to airborne chemicals through 
inhalation. The “hand wipes” category is based on sampling for the presence of chemicals on 
children’s hands. Due to children’s high levels of hand-to-mouth activity, hand wipe data 
indicate potential exposure via ingestion.8 The “dust” category captures contaminants that 
accumulate in dust on various indoor surfaces, and reflects potential inhalation exposure to 
contaminants if dust is resuspended in the air, as well as indirect ingestion if dust contaminates 
items that children put in their mouths, such as food, toys, and their hands. 

The specific pesticides shown in Measure S2 are pentachlorophenol, an organochlorine 
pesticide that has been used in the past in some paints, and in industrial and agricultural 
practices, but which is now limited to use in wood railroad ties and utility poles; chlorpyrifos, an 
organophosphate insecticide used previously indoors against cockroaches, fleas, and termites, 
and currently used on farms to control pests on animals and crops and in warehouses, factories, 
and food processing plants; cis-permethrin, a synthetic pyrethroid used to kill and repel 
domestic insects; and diazinon, an organophosphate pesticide with current agricultural uses 
and previous residential uses.  
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The industrial chemicals shown in Measure S3 are PCB-52, polycyclic aromatic hydrocarbons 
(PAHs, represented in the measure with data for the PAH benzo[b]fluoranthene), dibutyl 
phthalate, and bisphenol A. While the manufacture of PCBs was banned in 1979, PCBs continue 
to be present in electrical equipment and some building materials, such as caulk, produced 
before the ban. Several PCBs were measured in the CTEPP study; data for PCB-52 are displayed 
in the graph because it is one of the PCBs most frequently detected in the study, and thus gives 
an indication of potential for exposure to PCBs in general. Benzo[b]fluoranthene is one of 
several PAHs measured in the CTEPP study. Mixtures of PAHs are produced when carbon-based 
fuels are burned. Data for benzo[b]fluoranthene are displayed in the graph because it is one of 
the PAHs most frequently detected in the study, and thus gives an indication of potential for 
exposure to PAHs in general. Dibutyl phthalate is a chemical commonly used in adhesives, 
plastics, and personal care products. Bisphenol A is a high-volume industrial chemical used in 
the production of epoxy resins and polycarbonate plastics. Polycarbonate plastics may be 
encountered in many products, notably food and drink containers, while epoxy resins are 
frequently used as inner liners of metallic food and drink containers to prevent corrosion.  

Many of these pesticides and industrial chemicals are no longer available or have highly 
restricted uses. Manufacture of PCBs and PCB-containing equipment and materials was banned 
in 1979, though equipment and materials manufactured with PCBs prior to the ban remain in 
use. Pentachlorophenol has not been used other than as a wood preservative since 1987. 
Indoor application of chlorpyrifos, and any use at schools, was restricted beginning in 2001. All 
indoor uses of diazinon were banned in 2001.  
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 Chlorpyrifos, cis-permethrin, and diazinon were detected in all of the dust samples collected 
at Ohio and North Carolina child care centers included in the CTEPP study in 2000-2001. 
Chlorpyrifos and diazinon were also detected in all of the indoor air samples collected at 
these child care centers. 

Data characterization 
- National data for this measure were obtained from a federal government study of a nationally 

representative sample of 168 child care centers. Pesticides were measured in environmental samples 
collected from the child care centers. 

- Regional data for this measure were obtained from an EPA study of 29 child care centers in Ohio and North 
Carolina. Pesticides were measured in environmental samples collected from the child care centers and 
from the hands of children in the centers. 
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 Pesticide residues were detected least often in the hand wipe samples collected at the 
selected Ohio and North Carolina child care centers, but chlorpyrifos and cis-permethrin 
were detected in more than half of the hand wipe samples. 

 The national level floor wipe sampling found chlorpyrifos most frequently, in 89% of samples. 
Cis-permethrin and diazinon were also detected frequently, in 72% and 67% of floor wipe 
samples, respectively. (Pentachlorophenol was not examined in the national study.) 
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 Of the chemicals shown in this measure, dibutyl phthalate was the most frequently 
detected in indoor air and dust samples collected at Ohio and North Carolina child care 
centers included in the CTEPP study in 2000–2001. 

 Dibutyl phthalate and PAHs (represented by benzo[b]fluoranthene) were detected in 100% 
of the dust samples. PCB-52 and bisphenol A were detected in 65% and 62% or dust 
samples, respectively. 

Data characterization 
- Data for this measure were obtained from an EPA study of 29 child care centers in Ohio and North Carolina.  
- Chemicals were measured in environmental samples collected from the child care centers and from the 

hands of children in the centers.  
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 Dibutyl phthalate, PAHs, and bisphenol A were detected in more than 60% of hand wipe 
samples, while PCB-52 was detected in less than 10% of these samples. 

 Dibutyl phthalate was detected in all of the indoor air samples and PCB-52 was detected in 
almost all (98%) of the samples. PAHs were detected in slightly less than half of the indoor air 
samples, while bisphenol A was detected in slightly more than half of the indoor air samples. 
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Measure S4: Pesticides used inside California schools by commercial applicators, 
2002–2007 

 

California Schools Pesticide Use Reporting Database 

The California Department of Pesticide Regulation collects data on all commercial pesticide 
application in California schools. In the year 2000, California passed the Healthy Schools Act of 
2000, which required all public child care facilities and school sites to report pesticide use on 
school sites by pest control businesses.115 Schools are required to report pesticide use at least 
once per year, and all schools are required to maintain records of their reports on-site for four 
years. The California Healthy Schools Act requires reporting for application of pesticides to the 
buildings or structures (including attics and crawl spaces), playgrounds, athletic fields, school 
vehicles, or any other area of school property, indoors and outdoors, visited or used by pupils.115 
The law does not apply to products used as self-contained baits or traps; gels or pastes used as 
crack-and-crevice treatments; pesticides exempted from regulation by EPA; or antimicrobial 
pesticides, including sanitizers and disinfectants. All other pesticides must be reported. 

Data Presented in the Measure 

Measure S4 displays the annual amount (pounds per year) of pesticides used inside California 
schools and child care facilities by commercial applicators. The measure presents data for the 
indoor applications of pesticides for all years for which data are available: 2002–2007. Although 
the measure presents data for schools and child care facilities, nearly all of the data reported 
are from schools.  

The measure presents the amount of pesticides applied in California schools and child care 
facilities, in pounds per year, with pesticides grouped into seven categories: pyrethrin and 
pyrethroid insecticides, organophosphate insecticides, other insecticides, herbicides, fumigants, 
rodenticides, and miscellaneous pesticides. Most use of the “other insecticides” category inside 
of California schools is accounted for by imidacloprid, which is marketed for indoor termite and 
cockroach control. Most of the “miscellaneous pesticides” category use inside of schools is 
accounted for by a borate compound used as a fungicide and insecticide. 

Routinely collected pesticide use data can provide helpful information about the types of 
pesticides used and the extent of such use, including changes over time. However, these data 
do not indicate the extent of pesticide exposure experienced by children in California schools.  

About the Measure: Measure S4 presents information about pesticides used inside California 
schools. The data for this measure come from the California Department of Pesticide Regulation, 
which collects data on all commercial pesticide application in California schools. The measure shows 
how the application amounts of different pesticide categories have changed over the years. 
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 Pyrethrin and pyrethroid insecticides accounted for the greatest volume of pesticide use in 
California schools overall from 2002 to 2007, although there was greater use of herbicides 
in 2003, and of the “other” insecticides category and fumigants in 2004. 

 The application of pyrethrin and pyrethroid insecticides, and organophosphate insecticides 

inside California schools has decreased since 2002.

Data characterization 
- Data for this measure are obtained from a reporting database maintained by the California Department of 

Pesticide Regulation. 
- Reporting is required for all pesticide applications by pest control companies at all school and childcare 

facilities in California.  
- Pesticide reports are submitted to the database at least annually and report all pesticide application on 

any area of school or childcare facility property visited or used by pupils. 
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Table S2: Percentage of environmental and personal media samples with detectable pesticides in child 
care facilities, 2001 

   Pentachlorophenol Chlorpyrifos cis‐Permethrin  Diazinon
Indoor Air 
(Regional Data) 

83.2  100.0  40.3  100.0 

Hand Wipes 
(Regional Data) 

20.0  65.0  86.5  48.3 

Dust  
(Regional Data) 

95.2  100.0  100.0  100.0 

Floor Wipes 
(National Data) 

NA  89.0  72.0  67.0 

DATA: Children’s Total Exposure to Pesticides and Other Persistent Organic Pollutants Study (Regional Data); First National 
Environmental Health Survey of Child Care Centers (National Data) 

NOTE: Data are from both national and regional sources, and are identified accordingly. Regional data are from samples 
collected in North Carolina and Ohio only. 

Table S3: Percentage of environmental and personal media samples with detectable industrial 
chemicals in child care facilities, 2001 

  
Dibutyl Phthalate  PCB‐52 

Polycyclic Aromatic 
Hydrocarbons  Bisphenol A 

Indoor Air  100.0  97.6 45.3 59.7

Hand Wipes  75.0  8.3 65.0 95.2

Dust  100.0  65.1 45.3 62.3

DATA: Children’s Total Exposure to Pesticides and Other Persistent Organic Pollutants Study 

NOTE: Regional data, from samples collected in North Carolina and Ohio only. 

Table S4: Pesticides used inside California schools by commercial applicators, 2002‐2007 

  Pounds of Pesticide Applied 
  2002 2003 2004 2005 2006  2007

Pyrethrin and Pyrethroid Insecticides  9,452 2,515 2,430 2,274 2,556  1,794

Organophosphate Insecticides  919 244 39 119 36  70

Other Insecticides  2,125 2,037 4,883 2,205 641  142

Herbicides  295 4,031 613 1,099 1,174  701

Fumigants  651 556 3,890 392 149  249

Rodenticides  1 589 219          0.4            0.7  120

Miscellaneous Pesticides  434 52 121 88 76  124

DATA: California Department of Pesticide Regulation, Schools Pesticide Use Reporting Database 
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